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(54) CnOCOB W3rOTOBJIEHMfl JTEMHEPOB 
(57) Abstract: 

Mcnojib30BaHiae: o6pa6orKa uerajuioB ^aaaeHMeM, b ^acTHocTH, o6pa6oTKa mcto/jom xqjioahoh 
rniacnwecKott fle^opMaqjni. Cym?iocTb H3o6pereHKH: rorxyraBJTHBaioT «ee nerajiH - rpytfy h o6onoHKy H3 
MarepnanoB c paaniraHbiM npeAe/ioM ynpyrocrw. Co6npaiOT ynoMHHVTbie ^eranw nyreM ycraHOBKM Tpy6bi b 
o6ojio^iKy c 3a3opoM. nocjie c6opKH iuiacTHMecKoli ppbopuaujm noABepraioT Rerrajib, raroToaneHHyio M3 
Merajuia c MenbnmM npeflenoM ynpyrocra. 2 wi. 



Description (OnrcaHHe H3o6pereiniJiJ: 



M3o6peTeHMe othochtch k xqjioahom o6pa6oTKe Mera/moB nnacTiraecKHM £ e 4>op MM P OBaiiHeM h mokct 6biTb 
Hcnonb3OBaH0 v HanpHMep, flJiH M3POTooneHMH jieitHepoB ujuihhapob mTaHTOBbix He<J>THHbix Hacocoe. 

M3BecxeH cnoco6 H3POTOBnenw« Jiefuiepon. cor/i actio KoropoMy TOHKocrrcHMaH rpy6a BcraBJiHercH b 
o6ononKy c 3a3opoM |2| Mem^y HapyjKHow noeepxHocTbio Tpy6bi m BHyTpeHHew noDepxHocrbio o6ojiohkh 
UMeerctt 3aoop. 

He^ocraTKOM npwBe^eHHoro cnoco6a HB/raercH Haniwne sa3opa Mex^y Tpyfxm m o6ojioukom, npwBo^jnr^ero 
k CHMKCfooo jkcctkoctm Jiewnepa, a b HtKOTopbox cnywanx, narrpuMcp, npH iT3rcrroancMxoi isfxmmflpoB 
He^THHbix Hacocoo H3 jiemiepoB. 303op 3aamrrenbH0 omaaeT KaMecToo nocne^yion^eM onepamm 
ynpoRHeraiH BHyrpcHHeM nooepXHOCXM muiMHRpa asorupoBaHMCM. 

M3BecxcH cnoco6 lraroroaneHnH JieKHepoB, cor/iacHO KoropoMy HapyjKHyio noBepxHocrb Tpy6bt h 
BHyTDCHHIOK) IIOBepXHOCTfa 060JI0^KH Jf3rOTaBJIHBaiOT kohotcckhmh |2J Hc^ocraTKOM BbnneoniicaHHoro 
cnoco6a HBrmercn to, mto oh cnoTEUboi b ocyn^ecxaneHHM. CnomHocTb npe^craanL^eT H3POToanenKe 
conpnraeMbix noBepxHocTeH h6o TpeoyercH CTporo corjiacoBarb ojnioocHocrb koummcckom nny-rpcHncw 
noaepxHOCTH o6ojio<*km c kohhmcckoh HapyxHoif noBepXHOCTbio Tpy6bi. 

Taxxe H3Becren cnoco6 raporoaneHMH jieitHepoB, corjiacHo KoropoMy nocjie c6opKM Tpy6bi c o6ojiohkom c 
HCKOTopbiM 3a3opoM no conpHraeMbBv( noBepXHocTHM, jieftnep noflBepraioT aBTO^penipoBaHiQO (cm.tbm we 
crp.38) |31 t. c itnacnwecKOM fle^pMaqnn rpy6bi c ijejibK) ycTpaneimH 3a3opa Mew^y rpyooH m o6ojiotikoh, 
m oHHOBpeueHHoro ynpowHemiH Tpy6w. 

HcAocTaTKOM H3Becrnopo cnoco6a roroTOBneHWH nefmepOB hbjihctch to, uto npn cKpenneiraw jietaepoB 
nocpe^CTBOM iuiacrfrcecxoft ^e4>opMaumi oflHofi H3 Aeraneft neiteepa (060/10*00* mm TpyGbi), He 
ywrbiBaioTCH MexamwecKiie cDOMCToa MerajuioB, <rro He no3BOJiHeT o6ecnewrb Ka^ecrseHHoro , 
6e33a3opHoro cKperuieraiH Tpy6bi c o6o/iotoom h, KaK cneACTBHe. npHBOflHT k HH3KOMy KanecTBy h3A€Jihh b 
menoM. 

HanpHMep, npn roroTOBjieHUH uhjihhapob He^THHbix nrraHroBbix nacocoB H3 CKpeiuieHHbix jieftnepoB, r^e 
Tpy6a HSPOTaBnHBaercH ro BbicoKonerttpoBaHHOM asorwpyeMoif crajiH. a o6onouKa ra roiOKoyrnepo^HCTOM 
cranw, H3-3a Bt>nneyKa3aHHoro He^ocraTKa b npoqecce a30TnpoBanHJi qnnMHj^poB H3 3a30pa Bw^emnorcfl 
ra3bi, npenaTCTByron^ie HopMajibHOMy nporeKaHHio npouecca asornpoBaHHH, b pe3yju>TaTe *iero pe3K0 
B03pacraeT BpeMn a30TnpoBaHHH h CHJ/UKaerca na*iecTBo a3OTHp0BaHHH noBepxHOCTH uwnnHApa h Hacoca b 
uenoM. 

3a^aweH H3o6pereHi«i HHiwercn pa3pa6oTKa cnoco6a iraroTOBjieHMH jieiiHepoB, o6ecnewKBaiomero 
Ka^ecTBeHHoe 6e33a3opuoe coe^HHeHMe Tpyoti c o6ojiotooh m noBbiineicie xtecTKocret nemiepa- 

YKasaHHbiA TexHmecKMH pe3yiibTaT AOCTMraercH Tew, uto npn H3roTOBJiCHMn jieMHepa, BK/nouaion^ero 
w3POTOB7ieHMe A^yx ^eraneM Tpy6bi m o6ojioukk m coopKM mx ppyv c fipyro** c 3a3opoM, cornacHo 
H3o6pereHHio nnacnwecKOMy A«|>opMMpoBaHHio noABepraioT Aerajib. n3roroaaeHHyio M3 Merajuia c 
MeHbniHM npe^ejioM ynpyrocTH. 

Pe3yji bTaxoM peineinin ncxrraancmioH 3a^a^H hsjihctch to, «*to npw B03A€mctbmh Ha flerarib, 
M3roToaneHHyio m Merajuia c weHboiMM npe^eJioM ynpyrocTM nepe3 Hee mij B03AewcTByeM na ^erajib c 
6onbaiHM npeflCJiOM ynpyrxxrm. 

nocne chhtwh Harpy 3KH b Aerajiw c MeHbtnMM npeflejiOM ynpyrocTM ocTawTCH ocTaTOMHbie itnacTKMecKire 
Ae<J>opMauwM, a fleTanb c 6onbniHM npe^enoM ynpyrxxrm npMMer cboh nepBOHawaribHbie pasNiepbi m 
6e33a3opHO npwnHwer k conp«raeMOM noBepXHOcm ynpyrow fterajra. 

Ha 4>wr. 1 M3o6pajKCH cnoco6 coefliaieitwH Jiewnepa. b kotodom o6onoi«a h3potob/i ena w3 Meranna c 
MCHbUMM npeflejioM ynpyrocTH, a Tpy6a M3roTOBJiena H3 MeTanjia c oonbnniM npeo^enoM ynpyrocTH; na 
<J)nr.2 cnoco6 coe^MHeiom jieiiHepa, b kotodom o6onouKa KororoaneHa W3 Merajuia c 6ojibniwM npe^ejioM 
ynpyrocTH, a rpy6a n3roroBneHa M3 MeTaruia c MeHbiiiMM npeAenoM ynpyrocTH. JlewHepa M3roTaB/iwBaioT 
cneAyx>uofM o6pa30M. 

nepBonaManbiio M3roTannwBaK)T o6onoMKy I. riocne 3aMepa BHyrpeHHeno ;;naMeTpa ooojiomkm 1 
o6pa6aTbiBaK>T no Hapyxuiou noBcpxHOCTM Tpy6y 2, ooecnc^MBaH rapanTMpoBainibUi 3a30p MCJRj^y 
conpHraeMbiMM nooepxHocrnMH. riocne c6opKM ooojio^ikh 1 c rpy6on 2 jieraiep nocrynaeT Ha onepaiooo 
cKpcnneuHH. CKpeiuieimc ocyiuecrBJiHercyi nocpeACTBOM fle<J)opMamiM o^hom h3 conpnraeMbix Aera/iew 
o6ojiowh 1 mjih Tpy6bi 2. HctJ)opMauMio mow ho npoBOAMTb npw noMomw bwcokmx AaivieHKw wmakoctm, 
ra30B, ciioco6om kobkh, o6KaTKM. RopHOfsaiww vuivi njpypwx cnocoooB. 

Ha ^wr.l noKa3an orvui 113 B03MOWHbtx BapuairroB CKpenncinifi newiiepa. b kotodom ooojiouxa 1 



H3PoroancHa ro Merajma c mchmuhm npc^enou ynpyrocTH, a Tpy6a 2 to Mexanna c oanbmHM npenenoM 
ynpyrocTH. B npHse^cHHOM cnynae nnacTJwecKOM AetfcopMainni noABepraioT ooanomty L flnn yroro ua 
MeranjiopemymeM o6opy^oBaHHM. nanpuMep. ropii30irrajibHO-pacTO^HOM craHxe d eepTJUOKHofi 6a6Kc 
M3^ejnm. no ocm craHKa yeranannwBaioT o6KaTHOM HHcrpyMeHT c ^e^o p MMpyio h&oam pojTKKaMU 3. B 
crc6cnb craHKa ycranannMBaioT onpanxy 4, Ha kotodoh nocpeACTBOM urrntyra 5 aaRpen/UDor jieMHcp. 

rioc/ie HacTpowKH Ae^opMMpyioimix dojihkob 3 Ha pa3Mep MeKbme HapyjKHoro AHaMerpa o6ojiohkh (pa3Mep 
no Ae^pMHpywmwM po/otKaM onpeAeJiHercH 3KcnepKxieHTanbH0, d 3aBWCHMocrra or nwaMeTpa jieHHepa, 
ToniLtHHb* ctchok oSojioukm 1 h Tpy6bt 2 h MexaHOTecKMx CBoftcTB Meraruia) pacKaxHOMy HHcrpyMeirry 
coo6maioT Bpaii^aTCJibHoe RBnmeme V, a jiefiHepy nocrynaTenbHoe S, BbmojiKmoT luiacTHMecRyK) 
Ae^opMainoo o6ojio*ikh 1 h ynpyryio Ae<j>opMaiXKK> Tpyow 2. 

B cbh30 c paammHbiMH MexamraecmMg CBowcTBaMH Meraxmoe o6ojiohkm 1 h TpytJbi 2 b o6ojioMKe 
npoH30HAyr nnacTHMCCKHC Ae$opMauMn, b peoyjibraTe wero HapyraHbiH n BHyrpeHH™ /jMaMcrpbi 
yMeHbrnara, a b Tpy6e 2 npoTOoitAyr ynpyrwe Ae$opMainiH, rj\t nocne chhtmh HarpyaRH napauerpbi 
Tpy6w B03BpaTHTCH b nepBOHauanbHoe nojiomeHHe, npn otom, npoTOofiAeT 6e33a3opuoe h KanecrBeHHoe 
CKpenneHHe neuHepa. 

Ha <fnr. 2 Hoo6pajKen oahh to B03MoxHbix BapwaHroB CKpenneHHH jiciiHCpoB, b KoropoM o6onowKa 1 
TOTOTOBJieHa to weranjia c 6ojibniHM np^eaoM ynpyrocTH. a xpy6a 2 to Mexa/uia c MeHbUMM npeAeJioM 
ynpyrocTH. 

JleHHep ycTaHannnBaioT Ha npoiwRHOM craHOK c ynopoM b npHcnocodneHwe 6 ohhhm to TopneB. B 
OTecpcTwe Tpy6bt 2 bboa«t onpaBKy 7, Ha Bbtxojj b Koropyio BBopaxmBaror pppH 8. JJopH no napyjRHOMy 
nnaMerpy BbmomieH Ha pa3Mep 60/ibme pa3Mepa BHyrpcHHCPO njiaMerpa Tpy6bi 2. Bejnrama Harara flopHa 
8 b OTBepcTHH Tpy6bi 2, Kan h b npeflbiAymieM cnyMae, onpeAenHercH 3KcnepnMeHTajibH0. ITpia BKjnoueHHM 
onpaBKH 7 no^a™ S npoTOeo/jHT nnacraraecKyio Ae^opuanHio Tpy6bi 2 m ynpyryio Ae$opManHK> o6ojiohrw I. 
npHBOAHnQfx k 6e33a30pH0My w k aMccTBCHHOMy CKpenneHHK) o6ojiowkh 1 c Tpy6oft 2, Kax m b nptRbipyuipM 
cnyMae. 



Claims (<t>opMyna H3o6pereHH5i]: 



Cnoco6 M3roToaaeimH jiewHepoe, BmnoMaioii^ifl loroToaneiDie Tpytfbi h o6qjio4kh, c6opRy kx Apyr c jjpyroM 
nyreM ycT&HO bkm rpy6bi o o6anonKy c 3a3opoM h nocneflyioinee ruiacrwuecKoe fle<}>opMMpoBaHHe oahom W3 
co6paHHbix flerajiefi, oTjm^aiomwMCH TeM. *rro Tpy6y h o6ano*iKy n3roTaBJTHBaioT ra McxannoB c pa3Hbixi 
npe^enoM ynpyrocra, a nnacntHecKou Ae^opMauuii no^aepraroT flerarib, H3roroa«eHHyio 10 Meraruia c 
MfmnrnM npqjejiOM ynpyrocrn. 



Drawing(s) IMepTeatHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig.l 
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Fig. 2 
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